Abstract Topological materials and topological phases have recently become a hot topic in condensed matter physics. In this work, we report a topological nodal-line semimetal In x TaSe 2 , in the presence of both charge density wave (CDW) and superconductivity. In the x = 0.58 samples, the 2 × √ 3 commensurate CDW (CCDW) and the 2 × 2 CCDW are observed below 116 K and 77 K, respectively. Consistent with theoretical calculations, the spin-orbital coupling gives rise to two two-fold-degenerate nodal rings (Weyl rings) connected by drumhead surface states, confirmed by angle-resolved photoemission spectroscopy. Our results suggest that the 2 × 2 CCDW ordering gaps out one Weyl ring in accordance with the CDW band folding, while the other Weyl ring remains gapless with intact surface states. In addition, superconductivity emerges at 0.91 K, with the upper critical field deviating from the s-wave behavior at low temperature, implying possibly unconventional superconductivity. Therefore, In x TaSe 2 represents an interesting material system to study the interplay between CDW, nontrivial band topology and superconductivity. (CCDW) state below 116 K accompanied by the resistance anomaly and the specific-heat jump. With decreasing temperature, a 2 × 2 CCDW state with an upturn of resistivity below approximately 77 K is detected by scanning tunneling microscopy (STM), transport measurements and angle-resolved photoemission spectroscopy (ARPES) measurements. Our data indicate that the outer Weyl ring could be anisotropically gapped out due to the 2 × 2 CCDW state, while the inner Weyl ring remains gapless with associated surface states, consistent with the DFT calculations. Furthermore, the superconducting transition emerges at 0.91 K in In 0.58 TaSe 2 , implying it is a potential candidate for TSCs.
Since topological nodal-line semimetal (TNLSM) was theoretically proposed in 2011 1 , experimental verification of theoretically predicted TNLSMs has been achieved, such as PbTaSe 2 1 , ZrSiS 3 , PtSn 4 4 , etc. In TNLSMs, band crossing forms a closed loop (nodal line) in the Brillouin zone, which is protected by certain symmetry, such as mirror refection symmetry, space inversion symmetry, time-reversal symmetry 5 , etc. The nodal line can be fully gapped or gapped into nodal points (Dirac points 6 or Weyl points [7] [8] [9] [10] ) if the protecting symmetry is broken, resulting in fascinating properties such as one-dimensional (1D) Fermi arc 9 , negative magnetoresistance 7,11-13 , etc. While TNLSMs could exhibit drumhead surface states 14, 15 , anomalous quantum oscillations 16, 17 and so on, they could also host topological superconductivity 18, 19 and three-dimensional quantum Hall effect (3D QHE) 20 . The TNLSM PbTaSe 2 1 is a promising candidate for topological superconductors (TSCs) because not only the fully gapped superconductivity is confirmed [21] [22] [23] , but also the zero-energy Majorana bound states are detected in the vortices 18 . In addition, drumhead surface states, which are nontrivial surface states connected by bulk nodal lines 1, 14, 15 , may give rise to 3D QHE when the magnetic field is parallel to the nodal lines 20 .
Charge density wave (CDW), being a ubiquitous ordered state in many condensed matter systems, typically develops in low-dimensional systems and minimizes the energy by opening up energy gaps near Fermi level 24 . While it is traditionally believed to compete with superconductivity 25, 26 in many layered structure systems (such as cuprates 27 , transitionmetal chalcogenides 28 ), they coexist and are very likely intimately connected. CDW is also theoretically proposed to induce novel topological states. For example, in a Weyl semimetal, axionic quasi-particle can be excited when the Weyl nodes are fully gapped by CDW, and the axion field preserves the dissipationless transport of Weyl fermion 29 , including chiral anomaly. This axionic-CDW is well identified in Weyl semimetal (TaSe 4 ) 2 I 30 . Moreover, CDW is also an important ingredient for realizing 3D QHE, which is first observed in a topological material ZrTe 5 when a CDW gap is induced in the magnetic field direction 31 .
Therefore, TNLSMs with CDW states are worth searching for to detect fantastic topological phases.
In this work, we synthesize a TNLSM In 
Sample characterizations
The compound In x TaSe 2 is synthesized with the hexagonal structure P6m2 (space group no.187), as shown in Fig. 1a . From the side view of the crystal structure in Fig. 1b , the noncentrosymmetric structure of In x TaSe 2 shows adjacent TaSe 2 layers are intercalated This structure is clearly identified by the Rietveld refinement of powder XRD data for polycrystalline InTaSe 2 in Fig. 1c , which has a reliable factor R wp = 8. 
Signature of CDW states
We now present the study of the CDW transitions in our samples. In Fig. 2a , the resistivity of In 0.58 TaSe 
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37 . These CDW states could not be well explained by Fermi surface nesting, as illustrated in Supplementary Fig. S2 , where no distinct CDW-type peak is observed in the calculated imaginary part of susceptibility. Thus the CDW mechanism of this compound needs further investigations 38, 39 .
DFT calculations and ARPES measurements
The calculated bulk band structures of InTaSe 2 without and with spin-orbital coupling (SOC) are shown in Fig. 3b and Fig. 3c , respectively. In Fig. 3b , a hole pocket and a electron pocket are formed at H point by Ta-5d orbitals and In-5p orbitals, respectively.
Subsequently, the hybridization of these two bands results in the band inversion and a Dirac- Fig. 3i ). According to DFT calculations in the absence of CDW order, two sets of WRs can be expected due to two sets of spin-orbit split bulk bands (Fig. 3c) , and these bulk bands are indeed observed experimentally (white dashed lines in Fig. 3e and 3f ). The assignment of bulk and surface states is made through detailed photon-energy dependent study and careful comparison with DFT calculations, as shown in Supplementary Fig. S5 . Without the CDW order, WR 2 could also give rise to nontrivial surface states (see Supplementary Fig. S4 ), which is buried within the bulk band and hence mixes strongly with it. Upon entering the CDW phase, the CDW band folding occurs and gives rise to CDW band gaps in characteristic energy-momentum positions (see Supplementary Fig. S3 for a detailed schematic for CDW band folding). The CDW band folding can be best seen near theΓ point, where the original band atM point is folded due to 2×2 CDW order. The CDW gap is also manifested by the suppressed spectral intensity near WR 2 (see green arrow in Fig. 3d and 3e ), in accord with the 2×2 CDW order (see Supplementary Fig. S3 ). This gap can be further supported by the temperaturedependent ARPES measurements shown in Supplementary Fig. S6 . Due to the observed large CDW gap (∼ 100 meV), the outer Weyl ring appears to be gapped out anisotropically, as shown in Fig. 3d and 3e . However, the inner Weyl ring is far away from the gap region and therefore probably remains gapless with the SS 1 intact. Since the CDW mostly involves the in-plane atomic movements, which likely preserves the mirror symmetry with respect to the Ta plane, the inner Weyl ring and associated SS can be robust against CDW order 1 .
Our results therefore demonstrate that under the influence of CDW, the topological nodal rings can be significantly modified and even gapped out anisotropically in the momentum space, in compliance with the CDW order.
Superconductivity
As shown in Fig. 1f , superconductivity is observed in In 0.58 TaSe 2 at T c = 0.91 K. = 4.6 in the sample S0 is larger than that (≈ 3) in 2H-TaSe 2 41 , and this large anisotropic behavior is also observed in other samples S1 and S2 (see Fig. S7 and S8 of Supplementary Information). It is a common feature for such layered structure compounds to host anisotropic superconductivity 41, 42 or even quasi-2D nature of superconductivity 43 .
In addition, a universal function h * (t) can be used to describe all the H c2 data well in Fig.   4d , where h * (t) = (H c2 /T c )/|dH c2 /dT | Tc and t = T /T c 40 , and h * (0) should be equal to ∼ Band calculations. The DFT calculations were performed using the generalized gradient approximation (GGA) method under the Perdew-Burke-Ernzerhoff (PBE) parameterization.
The band structure results were also checked by modified Becke-Johnson (mBJ) method 50 .
A Γ-centred 18×18×6 Monkhorst-Pack k-point mesh was applied in the calculations. During the whole calculation, the lattice constants and the atomic coordinates were from the XRD Rietveld refinements. The surface states were calculated using the surface Green's function 51 .
Data availability
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